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The  enlisted  dining  facility  at  T.oring  AFR,  Maine  was  surveyed  before  (2?-24  Oct 
and  after  (17-21  Nov  1975)  conversion  (on  1 January  1R75)  from  the  conven- 
tional nixed  subalatence-ln-l'.ind  (STK) /basic  allowance  for  subsistence  (PAR) 
food  service  system  to  an  all  PAS/a  la  Carte  system.  Conversion  to  the  BAR/a  la 
Carte  system  reduced  dining  hall  attendance  at  breakfast  (197),  noon-time  (177), 
and  supper  (267)  meals.  The  Item-pricing  component  of  the  RAR/a  la  Carte  system 
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raducad  plata  waata.  A naatar  varlaty  of  foods  vara  of farad  at  tha  aho^t- 
ordar  lunch  llna  undar  tha  now  aystam,  «id,tha  oxpandad  aonvi  graatly  Inetaasad 
customar  prafaranca  for  tha  short-ordar  llna.  Itan^rielng  dacraasad  citrus 
julca  consumption  at  midnight  and  brMkfast  maals.  Itosii-prlelng  par  aa  had 
only  modarato  af facts  on  tha  nutritional  composition  of  tha  maals  as  conaumod 
by  tha  avaraga  customar.  Tha  impact  of  raducad  dining  hall  attandanetf  on  tha 
nutritional  adaquacy  of  tha  total  dally  Intaka  (both  Inslda  and  outalda  tha 
dining  hall)  of  Individuals  should  ba  carafully  avaluatad  prior  to  axpanslon 
of  tha  BAS/a  la  Carta  system  at  other  military  Installations.  , 
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ABSTRACT 


The  enlisted  dining  facility  at  Loring  AFB,  Maine  was  surveyed 
before  (22-24  October  1974)  and  after  (17-21  Novewber  1975)  con- 
version (on  1 January  1975)  from  the  conventional  mixed  subsis- 
tenee-ln  kind  (SIK) /basic  allowance  for  subsistence  (BAS)  food 
service  system  to  an  all  BAS/a  la  Carte  system.  Conversion  to 
the  RAS/a  la  Carte  system  reduced  dining  hall  attendance  at 
breakfast  (19^),  noon-time  (17X),  and  sitpper  (26^)  meals.  The 
item-pricing  component  of  the  BAS/a  la  Carte  system  reduced  plate 
waste.  A greater  variety  of  foods  were  offered  at  the  short- 
order  lunch  line  under  the  new  system,  and  the  expanded  menu 
greatly  Increased  customer  preference  for  the  short-order  line. 
Item-pricing  decreased  citrus  Juice  consumption  at  the  midnight 
and  breakfast  meals.  Item-pricing  per  se  had  only  moderate  ef- 
fects on  the  nutritional  composition  of  the  meals  as  consumed  by 
the  average  customer.  The  Impact  of  reduced  dining  hall  attend- 
ance on  the  nutritional  adequacy  of  the  total  intake  (both  inside 
and  outside  the  dining  hall)  of  individuals  should  be  carefully 
evaluated  prior  to  expansion  of  the  BAS/a  la  Carte  system  at 
other  military  installations. 
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PREPACK 


This  survey  report  represents  a combined  effort  by  the  Bloener- 
getlcs  Division,  Department  of  Nutrition,  and  the  Systems  Applications 
Division,  Department  of  Information  Sciences,  of  Letterman  Army  Insti- 
tute of  Research  (LAIR),  Presidio  of  San  Francisco,  California,  In  con- 
junction with  a team  from  ITSAFSAM/VNE,  Brooke  Air  Force  Base,  Texas. 
Bloenergetlcs  Division  was  responsible  for  food  intake  and  food  waste 
data  collection  and  data  Interpretation;  USAFSAff/VNE  was  responsible 
for  Individual  tray  photography  and  film  development,  and  Systems  Appli- 
cations Division  was  responsible  for  calculation  of  nutrient  Intakes 
and  statistical  reduction  of  data. 

VIhlle  the  scope  of  the  survey  described  in  this  report  is  limited 
compared  to  that  of  other  surveys  conducted  by  TTSAMROT.  and  LAIR,  the 
data  are  felt  to  be  useful.  The  limitation  of  the  scope  of  the  study 
was  dictated  by  the  very  brief  tine  between  the  time  of  notification  of 
the  need  for  the  study  and  the  date  on  which  It  had  to  commence.  In 
addition.  It  was  further  complicated  by  the  then  recent  move  of  the  De- 
partment of  Nutrition  from  U.S.  Army  Medical  Research  and  Nutrition 
Laboratory  In  Denver,  Colorado,  to  LAIR  with  resultant  shortages  in 
personnel  secondary  to  that  move.  On  or  about  Friday,  4 October  1D74, 
the  Commander,  LAIR,  was  called  by  LTC  Dennis  Farley,  DCRRDA  (Project 
Officer  for  the  DOD  Food  RDT&E  Program),  who  inquired  about  the  feasi- 
bility of  lair's  participation  In  a before  and  after  study  of  the  nutri- 
tional Impact  of  the  Implementation  of  a BA57/a  la  Carte  feeding  system 
at  Loring  Air  Force  Base,  Maine.  The  Air  Force  had  neglected  to  Include 
the  requirements  for  the  study  of  the  nutritional  evaluation  of  the 
feeding  system  In  their  submission  to  the  Joint  Nutrition  Research  Plan- 
ning Board.  LTC  Farley  was  most  interested  In  obtaining  more  data  about 
the  nutritional  Impact  of  the  BAR  a la  Carte  feeding  system  and  had  re- 
quested that  the  Air  Force  Invite  LAIR  to  participate  in  the  study  by 
the  School  of  Aerospace  Medicine  scheduled  to  begin  on  22  October  1D74. 
The  personnel  In  charge  of  food  service  for  the  Strategic  Air  Command 
were  most  helpful  in  arranging  that  participation.  On  10  October, 

C.  Frank  Consolazlo,  Chief,  Bloenergetlcs  Division,  Department  of  Nutri- 
tion, went  to  Loring  Air  Force  Base  for  a preliminary  visit.  Rased  upon 
his  evaluation  of  what  could  be  done  with  the  limited  number  of  personnel 
available  to  obtain  useful  data  in  the  short  time  available,  a team  was 
dispatched  to  Loring  Air  Force  Rase  on  15  October  1974.  The  results  of 
that  Initial  study  and  the  follow-up  study  are  described  herein. 
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The  dlllf'ent  efforts  of  all  members  of  the  Bioenergetics  survey 
team  are  deeply  appreciated.  These  members  were  Joseph  Dramlse,  Ph.D.; 
ILT  Terrel  M.  Hill,  MSC;  Messers  Robert  H.  Fults,  Kenneth  VT,  Klker,  and 
Michael  Morris;  SP5  David  C.  Welsh;  RP4s  Roger  H.  Gant,  Dennis  Reilly, 
Yvonne  r.  LeTelller,  William  J.  Floering,  and  Nicholas  P.  Scordalakes. 

The  contributions  of  the  team  from  USAFSAM/VNF  added  significantly 
to  the  success  of  the  survey.  These  members  were  CAPt  J.  Carter  Crigler, 
CAPT  Mary  A.  Raunders,  and  Mr.  Donald  Tucker. 
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Taylor,  Dining  Hall  Supervisor,  and  the  entire  staff  of  Dining  Fall  AS 
for  their  excellent  cooperation  and  assistance  during  the  survey. 

******** 


C.  Frank  Consolazlo,  1913-1976,  one  of  the  world's  foremost  nutri- 
tional physiologists,  began  his  scientific  career  In  1929  as  a labora- 
tory technician  at  the  Harvard  Fatigue  Laboratory  in  Boston.  In  1947, 
he  Joined  the  Federal  Service  as  a physiologist.  He  served  at  Army 
medical  nutrition  laboratories  In  Chicago  and  In  Denver  where  he  became 
the  Chief,  Bloenergetlcs  Division.  He  continued  In  this  capacity  at  the 
Letterman  Army  Institute  of  Research,  San  Francisco,  where  he  was  an 
active  member  of  the  staff  at  the  time  of  his  death.  Mr.  Consolazlo 
authored  more  than  200  scientific  publications  and  participated  In  ap- 
proximately 100  human  nutrition-related  field  studies.  His  contributions 
to  science  and.  In  particular,  to  military  nutrition  are  a lasting  memor- 
ial to  a man  who  was  not  only  an  outstanding  scientist,  but  also  a be- 
loved friend,  and  an  Inspiration  to  those  who  knew  him  and  were  privileged 
to  work  with  him. 
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INTRODUCTION 


Traditionally,  military  leading  systena  have  provided  enlisted 
personnel  food  and  a place  In  vhlch  to  eat  It  at  no  direct  cost  to 
them,  l.a. , a system  of  subslstence-ln>klnd  (SIK).  Officers  and 
selected  enlisted  personnel  have  been  given  a monetary  allowance 
for  their  subsistence  (Basic  Allowance  for  Subslstence/BAS)  which 
gives  them  the  option  to  obtain  their  food  outside  the  military 
feeding  system  or  to  receive  a meal  In  the  military  dining  hall  at 
a fixed  charge  for  the  meal.  With  only  a few  limitations,  both 
SIK  and  BAS  diners  could  select  and  consume  as  many  food  Items  In 
relatively  unlimited  quantities  as  desired  from  the  menu.  In  the 
late  1960s,  the  feeding  of  personnel  cost  the  Department  of  De- 
fense (DOD)  approximately  $6  billion  per  year  when  the  costs  of 
food  procurement,  transportation,  equipment,  and  service  personnel 
were  all  considered. 

In  an  effort  to  conserve  DOD  assets,  enhance  utilization  of 
military  dining  halls,  and  continue  to  provide  a nutritious  appe- 
tizing diet  to  the  personnel  authorized  to  subsist  within  DOD 
dining  facilities,  selected  elements  of  DOD  have  undertaken  to 
field  test  certain  proposed  changes  to  the  military  feeding  system. 
The  Air  Force  Is  currently  evaluating  the  basic  allowance  for  sub- 
sistence (BAS) /a  la  Carte  food  service  system.  The  BAS/a  la  Carte 
Is  a system  under  which  all  personnel  assigned  to  an  Installation 
are  given  a military  allowance  for  subsistence  and  provided  a mili- 
tary dining  hall  where  food  can  be  purchased  on  an  a-la-carte  basis, 
similar  to  the  civilian  cafeteria.  This  system,  BAS/a  la  Carte,  was 
first  Implemented  at  Shaw  AFB,  SC,  In  October  1972.  The  nutritional 
Impact  of  conversion  to  the  BAS/a  la  Carte  system  at  Shaw  AFB  was 
assessed  by  a short-term  nutrition  survey  conducted  In  March  1973, 
by  teams  from  U.S.  Army  Natick  Research  and  Development  Command 
(NARADCOH,  MA,  formerly  U.  S.  Army  Natick  Development  Center)  and 
U.S.  Air  Force  School  of  Aerospace  Medicine  (USAFSAM),  TX.  Because 
"pre-conversion"  data  were  not  available,  a dining  hall  at  Bergstrom 
An,  operating  on  the  traditional  field  ration  system,  was  used  as 
the  control  for  the  test  base.  Consisner  acceptance  data  gathered  by 
NARADCOM  (1)  Indicated  that  Shaw  AFB  consumers  were  generally  more 
satisfied  with  the  BAS/a  la  Carte  system  than  their  counterparts  at 
Bergstrom  AFB  who  were  subsisting  under  the  traditional  system.  How- 
ever, what  effect  other  concurrent  changes  In  the  dining  facilities 


1.  Slebold,  J.R.,  and  A.L.  Melselman.  Technical  Report  No.  75-77- 
FSU.  USA  Natick  Ub.,  1974 
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at  Shaw  AFB  (e.R.,  Increasing  the  food  service  staff,  malor  reno- 
vation of  dining  facility,  and  Improved  cooking  equipment)  may  have 
had  on  consumer  attitudes  cannot  be  ascertained  from  this  study. 

The  24-hour  dietary  recall  technlqtie  was  used  by  USAFSAM  (2)  to 
estimate  the  percentage  of  airmen  who  constnned  the  mlnlrmm  quanti- 
ties of  various  food  groups  projected  to  satisfy  the  nutrient  al- 
lowances recommended  by  the  National  Research  rouncll  (3) . A 
significantly  lower  percentage  of  the  airmen  at  Shaw  AFB  than  at 
Bergstrom  AFB  consumed  sufficient  quantities  of  milk,  fruit,  and 
bread-cereal  groups  to  satisfy  the  criterion  of  adeqtiacy  for  these 
food  categories.  Based  upon  these  techniques,  the  vitamin  and 
mineral  Intakes  of  a significant  proportion  of  the  BAS/a  la  Carte 
patrons  at  Shaw  AFB  were  estimated  to  he  lower  than  the  recommended 
dietary  allowances. 

The  results  of  the  Shaw  AFB  study  could  not  be  considered  con- 
clusive because  of  the  aforementioned  limitations  but  did  encourage 
the  Air  Force  to  request  a more  comprehensive  study  to  he  conducted 
at  Lorlng  AFB,  MF..  In  contrast  to  the  Shaw  AFB  study,  elements  of 
NARADCOM,  TTSAFSAM,  and  LAIR  were  requested  to  survey  the  existing 
feeding  system  prior  to  and  following  conversion  to  the  BAS/a  la 
Carte  system.  Only  the  minimal  amount  of  dining  facility  modifica- 
tions necessary  to  Implement  the  new  feeding  system  were  performed 
so  as  to  prevent  biasing  the  data  In  favor  of  the  BAS/a  la  Carte 
system. 

The  action  laboratories  and  responsibilities  assigned  were  as 
follows! 

NARADCOM  - Effect  of  BAS/a  la  Carte  on  consumer  and  worker 
attitudes  and  dining  hall  attendance. 

I^SAFSAM  - Effect  of  BAS/a  la  Carte  on  In-  and  outslde- 
dlnlng  hall  nutrient  Intake  utilising  the 
24-hour  recall  technique. 


2.  Klebanoff,  M.O.,  and  J.E.  Vanderveen.  Nutrition  Survey  of  Food 
Service  Development  Test,  Interim  Report.  USAFSAM,  1973 

3.  National  Research  Council.  Recommended  Dietary  Allowances  (8th 
rev.  ed.),  1974 
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LAIR  & 
USAPSAM 


Effect  of  BAS/a  la  Carte  on  average  In-Hlnlng 
hall  nutrient  conmmptlon  and  plate  waste,  hy 
use  of  gravimetric  techniques. 

Comparison  of  24-hour  recall  and  photographic  tech- 
niques to  record  the  nutrient  IntaVes  of  Individual 
patrons. 


Conversion  to  the  BAR/a  la  Carte  system  at  Lorlng  AFB  was  made 
on  1 January  1975.  The  "pre”  and  "post”  BAR/a  la  Carte  surveys  by 
NARADCOM  were  conducted  during  November  1974  and  March  1^75.  LATE 
and  ITSAFRAM  conducted  their  "pre"  survey  during  October  1974. 

USAFRAM  performed  an  Independent  "post"  survey  during  March  1975. 

TATR  and  URAPSAM  collaborated  on  a "post"  survey  during  November  1975, 


This  interim  report  will  be  limited  In  scone  to  LATP's  respon- 
sibility of  determining  the  effects  of  BAR/a  la  Carte  feeding  system 
on  the  in-dlnlng  hall  nutrient  consumption  of  the  average  patron  and 
food  wastage.  A subsequent  report  will  encompass  the  collaborative 
study  of  LAIR  and  IIRAFRAM  on  the  nutrient  Intake  of  Individual  patrons 
as  assessed  by  photographic  and  24-hour  recall  techniques. 


MFTHODR 


A 3-day  nutrition  survey  (22-24  October  1974)  was  conducted  at 
Dining  Hall  No.  5,  Lorlng  AFB,  MF,  to  assess  the  average  nutrient 
Intakes  and  plate  waste  by  Air  Force  personnel  stihsistlng  under  the 
traditional  military  feeding  system.  The  October  1974  survey  is 
defined  as  the  "pre"  survey,  as  It  was  conducted  prior  to  conver- 
sion of  Lorlng  AFB  dining  facility  to  the  BAS/a  la  Carte  system  on 
1 January  1975.  An  identical  5-day  "post"  survey  was  conducted 
during  the  period  17-21  November  1975.  The  "post"  survey  was  ex- 
tended to  5 days  to  minimize  the  effects  on  nutrient  Intake  data 
created  by  one  or  two  days  of  serving  a food  high  In  a specific 
nutrient . 

The  meals  served  and  hours  of  operation  for  both  the  "pre" 
and  "post"  survey  were  as  follows: 


Meal 


Operating  Hours 
"Pre"  Survey  "Post"  Survey 


Breakfast  0530-0800 
Dinner  and  Short  Order  Lunch  1030-1300 
Supper  1500-1900 
Midnight  Meal  2300-0100 


0430-0800 

1030-1300 

1500-1900 

2300-0200 
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In  addition,  a continental  breakfast  van  available  from  0800-0900 
during  both  surveys;  however,  this  meal  was  not  Included  In  either 
survey  because  of  minimal  utilisation  (5-10  patrons  per  meal). 

The  survey  techniques  used  during  each  survey  were  essentially 
Identical.  The  amount  of  each  food  Item  taken  by  the  total  popula- 
tion of  patrons  at  a given  meal  was  determined  by  weighing  or  count- 
ing (as  appropriate)  all  food  Items  placed  on  the  serving  lines 
before  and  during  the  meal  and  subtracting  the  quantities  remaining 
at  the  end  of  the  meal.  Plate  waste  was  determined  by  separating 
the  left-over  Items  on  the  trays  and  transferring  each  Item  to  a 
labeled  container.  The  total  amount  of  each  item  taken  but  not 
consumed  was  weighed.  Including  Inedible  Items  such  as  bones, 
orange  peels  , etc. 

The  average  quantity  of  each  food  consumed  per  patron  per  meal 
was  computed  by  subtracting  the  total  amount  of  plate  waste  from 
the  total  amount  served  and  then  dividing  by  the  observed  headcount. 
Average  nutrient  Intakes  per  dining  hall  meal  were  computed  by  uti- 
lising the  LAIR  Nutrient  Factor  File,  which  Is  a compilation  of 
many  food  composition  tables.  Including  USDA  Handbook  No.  8 (4),  and 
Bowes  and  Church  Food  Values  (5).  Each  food  item  served  was  cate- 
gorized into  one  of  the  17  food  group  classifications  as  suggested 
In  TM  8-501  (6),  and  the  average  quantity  of  each  food  type  consumed 
per  patron  per  meal  was  computed.  Plate  waste  data  were  sumurlsed 
by  computing  the  percent  plate  waste  by  food  type. 

A non-parametrlc  statistical  routine  (Mann-vniitney  U Test)  was 
selected  to  test  for  significant  effects  of  the  BAS/a  la  Carte  sys- 
tem upon  average  nutrient  Intakes  and  food  type  constimptlon  per  meal. 
Because  data  on  Individual  patrons  are  not  currently  available  due 
to  programming  limitations,  the  nuidber  of  observations  (meals)  for 
statistical  purposes  Is  limited  to  3 per  meal-period  In  the  "pre” 
study  and  5 per  meal-period  In  the  "post”  study. 


4.  Watt,  B.K.,  and  A.L.  Merrill.  USDA  Handbook  No.  8,  1963 

5.  Bowes,  A.D.,  and  C.F.  Church.  Food  Values  of  Portions  Conmonly 
Used  (11th  ed.),  1970 

6.  Department  of  Che  Army.  Technical  Manual,  TM  8-501,  1961 
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RESULTS  AND  DISCUSSION 


There  ere  a numher  of  factors  which  must  be  recognized  and 
considered  In  the  evaluation  of  data  presented  In  the  fnllowlnK 
tables.  The  values  are  based  on  group  rather  than  Individual  din- 
ing hall  patron  observations.  Estimates  of  variance  (standard 
deviation) » therefore,  do  not  refelct  the  variation  In  nutrient 
Intahea  aeiong  Individuals,  but  rather  the  variation  among  days  of 
the  study.  Since  the  number  of  observations  (meals)  Is  quite  low 
(3  per  neal-parlod  In  1974,  and  5 per  raeal-perlod  in  1975),  the 
statistical  power  of  the  Mann-Uhltney  U Test  applied  to  test  for 
significant  (P  < 0.05)  effects  of  the  RAS/a  la  Carte  system  on 
aelected  variables  Is  also  correspondingly  quite  low.  In  fact, 
the  valuea  for  all  observations  in  1974  must  have  been  either 
greater  or  less  than  all  observations  In  1975  for  the  means  to  be 
statistically  different  at  the  0.05  level.  Therefore,  the  poten- 
tial probability  of  committing  a Type  II  statistical  error  (i.e., 
concluding  that  the  BAS /a  la  Carte  system  had  no  effect  when.  In 
fact,  there  were  effects)  because  of  the  small  sample  size  cannot 
be  overlooked.  Headcounts  are  not  adjusted  to  the  size  of  the  popu- 
lation at  Lorlng  AFC  authorized  to  eat  at  the  dining  hall.  We 
assume  that  the  size  of  the  potential  dining  hall  population  was 
not  markedly  different  between  the  1974  and  1975  surveys. 


Recommended  dally  dietary  nutrient  allowances  have  been  es- 
tablished by  the  military  (7) . One-third  of  the  dally  allowance 
for  each  nutrient  (Table  1)  was  used  as  the  standard  to  assess 
the  nutritional  adequacy  of  the  meals  as  consumed  by  the  average 
dining  hall  patron.  It  was  assumed  that  average  nutrient  Intakes 
per  patron  per  meal,  computed  as  total  quantity  consumed  (served 
minus  waste)  divided  by  headcount,  are  comparable  to  average  nutri- 
ent Intakes  computed  as  the  mean  Intake  of  all  Individual  patrons 
at  that  meal.  Average  nutrient  Intakes  per  patron  per  meal  that 
equaled  or  exceeded  the  standard  (one-third  of  the  military-recom- 
mended dally  dietary  allowance)  were  considered  as  adequate.  Even 
though  a meal  was  evaluated  as  adequate  for  all  nutrients,  this  does 
not  mean  that  each  and  every  patron  who  attended  that  meal  constimed 
a nutritionally  adequate  diet. 


Midnight  Meals 


The  average  nutrient  Intakes  at  midnight  meals  during  the  3- 
day,  October  1974,  and  5-day,  November  1975,  surveys  are  shown  In 
Table  2.  The  mean  Intakes  expressed  as  X of  standard,  are  also 
presented  In  Table  2.  Intakes  at  the  midnight  meal  were  adequate 
for  all  nutrients  with  the  exception  of  niacin  (6.^7  mg,  1974,  and 
5.84  mg,  1975)  which  was  below  the  military  allowance  of  7.0  mg  in 
both  surveys. 

During  both  surveys,  the  niacin  Intakes  expresser^  per  1000  kcal, 
were  considerably  below  the  recommended  6.6  mg/ 1000  kcal  (75  and  70?; 
of  the  standard  In  1974  and  1975,  respectively).  The  percentage  of 
calories  derived  from  fat  sources  was  considerably  higher  than  the 
goal  of  less  than  40X  expressed  by  the  military  In  both  I074  (44. dT), 
and  1975  (48.27). 

Average  headcount  at  the  midnight  meals  was  56.0  In  1974,  and 
72.4  In  1975,  after  Implementation  of  the  BAS/a  la  Carte  system;  how- 
ever, this  Increase  was  not  statistically  significant.  Riboflavin 
Intakes,  expressed  as  mg/ 1000  kcal.  Increased  (P  ■ 0.04)  under  the 
new  system.  This  Increase  was  primarily  due  to  a significant 
(P  * 0.04)  Increase  In  average  milk  consumption  per  patron  (Table 
3),  from  342  g In  1974,  to  459  g In  1975.  There  was  a strong  trend 
(P  ■ 0.07)  for  carbohydrate  and  niacin  (mg)  consumption  per  patron 
to  decrease  under  the  BA8/a  la  Carte  system  (Table  2).  Although 
average  ascorbic  acid  Intakes  decreased  from  95.7  mg  In  1974,  to 
33.6  mg  In  1975,  the  means  were  not  statistically  different  because 
of  a large  standard  deviation  In  1974.  The  large  variation  was  due 
to  a similarly  large  deviation  In  citrus  juice  consumption  (Table  3). 
During  the  1974  survey,  citrus  Juices  were  served  at  only  two  of  the 
midnight  meals,  grape  juice  (which  Is  low  In  ascorbic  acid  content) 
was  served  at  the  other  midnight  meal.  When  served,  citrus  juice 
consumption  averaged  267  g In  1974  and  only  40.0  g per  patron  In  1975. 
Thus,  the  Item-pricing  component  of  the  BAS/a  la  Carte  system  markedly 
decreased  citrus  juice  consumption  and  concomitantly  ascorbic  acid  in- 
takes at  the  midnight  meals.  There  was  a trend  (P  ■■  0.07)  for  the 
consumption  of  white  potatoes  to  decrease  and  grain  products  to  In- 
crease at  midnight  meals  under  the  BAS/a  la  Carte  system  (Table  3). 

Breakfast  Meals 

Headcounts  at  the  breakfast  meals  decreased  by  287  (153.3  pa- 
trons/meal, 1974,  vs.  109.2  patrons/meal,  1975)  after  implementation 
of  the  BAS/a  la  Carte  system  (Table  4).  Niacin  Intakes  at  breakfast 
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expressed  as  m>s  or  as  mg/ 1000  kcal,  were  below  the  military  recom- 
nendatlon.  The  low  level  of  niacin  under  the  conventional  system 
(5.03  ng  or  72%  of  standard)  further  decreased  (P  * 0.07)  under  the 
BAS/a  la  Carta  system  (A. 54  mg  or  657  of  standard).  Compared  to 
the  military  dietary  standards,  the  average  energy  and  Iron  In- 
takes were  marginally  low  at  breakfast  meals  during  both  surveys. 

The  Intakea  of  all  other  nutrients  were  adequate.  There  was  a 
significantly  higher  (P  ■ 0.04)  consumption  of  fat  (54,7  vs.  46.9  g) 
under  the  new  system,  with  a corresponding  Increase  (P  ■ 0.04)  In 
percent  fat  calories  and  a decrease  (P  ■ 0.04)  In  carbohydrate  In- 
take. The  percent  fat  calories  of  the  breakfast  meal  In  1975  (47.1%) 
greatly  exceeded  the  reconiended  level  of  less  than  40%  of  the  cal- 
ories derived  from  fat  sources. 

The  substitution  of  grape  juice  for  citrus  juices  at  one  of 
the  breakfast  meals  In  1974  tended  to  obscure  the  fact  that,  with 
Item-pricing,  citrus  juice  (Table  5)  and  ascorbic  acid  Intake  (Table 
4)  markedly  decreased.  There  was  a slight,  hut  not  statistically 
significant.  Increase  In  milk  Intake  (Table  5)  at  breakfast  under 
the  new  system.  However,  the  Increase  In  riboflavin  Intake  per 
1000  kcal  was  significant  at  the  0.04  level  (Table  4). 

Main-Line  Dinner  Meals 


Two  serving  lines  were  open  during  midday  at  the  Lorlng  APB 
dining  facility.  The  short-order  lunch  line  served  primarily  hot  and 
cold  sandwiches,  chill,  salads,  and  desserts,  whereas  the  fo^  Items 
served  at  the  main-line  dinner  were  as  prescribed  by  the  42-day  menu 
cycle.  Separate  headcounts  and  amounts  served  were  obtained  from 
both  lines  so  that  nutrient  and  food  type  consumption  data  could  be 
calculated  for  each  line. 

There  was  a 45%  decrease  (P  ■ 0.04)  In  headcount  at  the  main- 
line dinner  meal  after  the  BAS/a  la  Carte  system  was  Implemented 
(Table  6).  The  only  statistical  difference  In  average  nutrient  In- 
take at  the  main-line  dinner  was  a decrease  (P  - 0.07)  In  energy 
Intake  per  patron  (1369  kcal,  1974,  vs.  1060  kcal,  1975).  The  In- 
takes were  adequate  for  all  nutrients  at  this  meal,  with  the  excep- 
tion of  margin^  Intakes  of  thiamin.  In  contrast  to  the  midnight 
and  breakfast  meals,  niacin  Intakes  were  above  the  recommended  al- 
lowances. At  one  of  the  main-line  dinner  meals  in  1974,  T-bone 
steak  was  served,  and  this  ralaed  the  average  percent  fat  calories 
to  47.2%. 

Pood  type  consumption  analyses  (Table  7)  did  Indicate  a signif- 
icant (P  ■ 0.04)  decrease  in  milk  Intake  per  patron  In  the  second 
study.  Under  the  BAS/a  la  Carte  system,  soup  consinnptlon  Increased 
(P  ■ 0.04),  whereas  dessert  consumption  decreased  (P  ■ 0.04). 
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Short-Order  Lunch  Meals 

In  contrast  to  the  main-line  dinner  meal*  headcount  at  the 
short-order  lunch  meal  (Table  8)  Increased  (P  ■ 0.04)  In  1975 
(182  patrons/meal),  compared  to  1974  (84.0  patrons/meal).  With 
the  BAS/a  la  Carte  system,  a number  of  menu  changes  mere  made  for 
the  short-order  lunch  line.  Food  Items  such  as  barbecued  beef, 
tuna  salad,  bacon  and  lettuce,  and  egg  salad  sandwiches  mere  added 
to  the  menu*  Other  popular  nem  Items  served  mere  fish  sticks, 
fried  chicken,  french  fried  potatoes,  and  macaroni  and  cheese.  The 
menu  changes  appsrently  contributed  to  a marked  shift  In  the  patrons' 
preference  for  the  short-order  lunch.  In  the  first  survey,  17. 2X  of 
the  noon-time  customers  selected  the  short-order  line,  mhereas  In 
the  1975  survey,  44. 9Z  selected  the  short-order  line. 

Energy  consumption  In  the  short-order  line  In  1974  mas  higher 
(1734  kcal)  than  other  meals  In  both  surveys  (Table  8).  Conse- 
quently, the  intakes  of  most  other  nutrients  mere  also  quite  high, 
with  the  exception  of  ascorbic  acid  (15.3  mg)  which  was  below  the 
military  standard  of  20  mg.  Energy  consumption  at  the  short-order 
line  markedly  decreased  (P  0.04)  to  1131  kcal  In  the  1975  survey. 

The  consumptions  of  protein,  fat,  carbohydrate,  calcium,  phosphorus. 
Iron,  thiamin  (mg),  riboflavin  (mg),  and  niacin  (mg)  were  signifi- 
cantly decreased  (P  ■ 0.04).  Vitamin  A Intake  did  not  change. 

Most  of  the  decreases  In  nutrient  Intakes  were  In  proportion  to  the 
3SZ  decrease  In  energy  consumption.  Thiamin  and  riboflavin  intakes 
per  1000  kcal  were  not  significantly  different  between  the  two  sur- 
veys; mhereas,  niacin  per  1000  kcal  Increased  (P  - 0.04)  In  1975. 
Calcium  Intake,  however,  decreased  proportionately  much  more  (65X) 
than  energy  Intake  (35X) . The  Ca:P  ratio  also  tended  to  Increase 
(P  ■ 0.07)  In  1975.  In  spite  of  these  narked  decreases  In  average 
nutrient  Intakes  per  meal  under  the  BAS/a  la  Carte  system,  the  In- 
takes of  all  nutrients,  with  the  exception  of  thiamin  (0.52  mg  and 
0.46  mg/1000  kcal),  exceeded  the  recoimnended  allowance  standards. 

There  mere  also  marked  shifts  In  food  type  consumptions  at  the 
short-order  lunch  line  (Table  9).  The  consumptions  of  meat,  fish 
and  poultry,  grain  products,  desserts,  milk  and  milk  products,  to- 
matoes and  catsup,  and  legtoMS  and  nuts  significantly  (P  - 0.04) 
decreased,  mhereas  the  consumptions  of  leafy,  green  and  yellow 
vegetables,  potatoes,  and  fats  and  gravies  significantly  (F  - 0.04) 
Increased.  These  shifts  were  primarily  due  to  the  previously  men- 
tioned modifications  made  to  the  menu  after  Implementation  of  the 
BAS/a  la  Carte  system.  The  effect  of  Item-pricing  on  the  consumption 
of  milk  vs.  other  beverages  cannot  be  directly  assessed  from  these 
data.  The  soft  drink  dispenser  mas  not  operating  during  the  1974 
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survey,  and  punch  (Imitation  fruit-flavored  beverage)  was  the  only 
beverage  offered  as  an  alternative  to  milk.  Soft  drinks  and  punch 
were  offered  as  alternatives  in  the  November  1975  survey.  How  much 
of  the  large  decrease  In  average  milk  consumption  (563  g,  1974,  vs. 
244  g,  1975)  was  attributable  to  Item-pricing,  and  how  much  was 
duo  to  competition  from  soft  drinks  cannot  be  determined.  The  de- 
creased milk  consumption  did  contribute  greatly  to  the  previously 
noted  large  decrease  In  calcium  Intake  at  this  meal. 

Supper  Meals 

Headcounts  at  the  supper  meal  were  lower  (P  ■ 0.04)  In  1975 
(277.4  pacrons/meal)  than  In  1974  (373.7  patrons/meal).  The  av- 
erage intake  of  all  nutrients  (Table  10)  was  adequate  In  both 
studies  when  compared  to  the  military  standards.  There  was  a 
trend  (P  •>  0.07)  for  energy  Intake  and  the  CatP  ratio  to  increase 
under  the  BAS/a  la  Carte  system.  The  Intakes  of  all  other  nutri- 
ents at  the  supper  meal  did  not  differ  statistically  between  the 
two  surveys.  Grain  products  consumption  Increased  (P  > 0.04), 
whereas  leafy,  green  and  yellow  vegetables  Intake  decreased  (P  ■ 
0.04)  at  the  supper  meal  In  1975  (Table  11).  A functioning  soft 
drink  dispenser  contributed  to  a greater  (P  ■ 0.04)  beverage 
(soft  drink  and  punch)  consumption  during  the  1975  survey. 

Plate  Waste 

As  shown  In  Table  12,  the  Item-pricing  component  of  the  BAS/ 
a la  Carte  system  reduced  the  percentage  of  plate  waste  of  all 
food  types  examined,  with  the  exception  of  desserts  and  citrus 
fruits  and  Juices.  The  plate  waste  (Including  Inedlbles  such  as 
bone)  of  milk  and  milk  products,  fish  and  poultry,  grain  pro- 
ducts, beverages,  eggs  and  egg  products,  legumes  and  nuts,  and 
tomatoes  was  reduced  by  at  least  40Z  with  the  BAS/a  la  Carte  system. 

SUMMARY 

The  BAS/a  la  Carte  system  reduced  headcounts  at  breakfast 
(19Z),  short-order  lunch,  plus  main-line  dinner  (177!),  and  supper 
(26Z)  meals.  Overall  dining  hall  attendance  (considering  all  meals) 
was  reduced  19. 3Z  from  an  average  of  1070.7  raeals/day  in  1974  to 
864  meals  per  day  In  1975.  The  reduction  In  attendance  may  have 
been  due  to  one  or  a combination  of  three  possibilities:  (a)  the 
number  of  potential  customers  may  have  decreased;  (b)  a signifi- 
cant moiber  of  personnel  converted  from  SIR  to  BAS  status  may  have 
chosen  to  eat  all  of  their  meals  elsewhere;  or  (c)  a significant 
number  of  customers  may  have  reduced  their  frequency  of  dining 
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hall  utilization.  The  information  required  to  explain  why  dinlnf> 
hall  attendance  decreased  ms  not  obtained  during  the  course  of 
our  surveys. 


The  item-pricing  component  of  the  BAS/a  la  Carte  system  was 
a factor  in  reducing  plate  waste.  Reduced  plate  waste  has  the 
beneficial  effects  of  conserving  resources  and  reducing  operating 
costs.  It  is  apparent  from  these  data  that  a patron  is  less  likely 
to  select  a food  item  and  then  discard  all  or  a large  proportion 
of  it  when  the  item  is  priced  separately  rather  than  just  included 
in  the  overall  cost  of  a meal.  Food  items  selected  but  not  con- 
sumed do  not  contribute  to  nutritional  content  of  the  meal. 

The  effects  of  the  BAS/a  la  Carte  system  on  the  nutritional 
' content  of  the  meals  (as  consumed)  varied  in  magnitude  and  in  di- 

rection. Niacin  intakes  tended  to  be  somewhat  low  at  both  the 
midnight  and  breakfast  meals  in  the  1^74  survey  and  were  even 
[ lower  after  implementation  of  the  a la  Carte  system.  Citrus  juice 

t consumption  markedly  decreased  with  item-pricing,  but  average  as- 

[ corbie  acid  intakes  at  the  midnight  and  breakfast  meals  were  still 

[ well  above  the  standards  derived  as  one-third  of  the  recommended 

S dietary  allowance.  The  percent  of  calories  derived  from  fat 

[ sources  at  breakfast  meals  was  higher  after  a la  Carte  (47.17[) 

I than  before  a la  Carte  (41.0%). 

f 

j The  menu  expansion  at  the  short-order  lunch  line  that  occurred 

concomitantly  with  the  a la  Carte  system  resulted  in  a marked  shift 
i in  customer  preference  to  this  line  from  the  main-line  dinner.  In 

[ 1974,  17%  of  the  customers  preferred  the  short-order  line,  whereas 

[ 45%  selected  this  line  at  the  noon-time  meal  in  1975.  Average  en- 

I ergy  Intake  at  the  short-order  line  in  1974  was  excessive  (1754  kcal 

compared  to  military  standard  of  1067  kcal).  The  changes  that  oc- 
curred with  implementation  of  a la  Carte  reduced  energy  intake  at 
this  meal  to  a more  desirable  1151  kcal.  Although  the  average  In- 
) take  of  protein,  calcium,  phosphorus,  iron,  thiamin,  riboflavin, 

and  niacin  also  decreased  significantly  compared  to  the  1974  study, 
the  Intakes  of  these  nutrients  at  the  short-order  line  were  still 
adequate.  The  Intake  of  ascorbic  acid  at  the  short-order  line 
was  only  76%  of  the  military  standard  in  the  1974  study,  but  it  in- 
creased to  a more  desirable  140%  of  the  standard  in  1975.  There 
i was  also  a desirable  decrease  in  the  percent  fat  calories  at  the 

I short-order  line  in  1975. 

I Nutrient  intakes  at  the  main-line  dinner  were  essentially  un- 

changed by  the  a la  Carte  system,  except  for  a significant  decrease 
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In  energy  Intake  to  a level  that  waa  99Z  of  the  military  standard. 
The  intakes  of  all  nutrients  were  adequate  at  the  supper  meals  in 
both  studies.  The  only  statistically  significant  effects  of  the 
a la  Carte  system  at  the  supper  meal  were  to  increase  average  en- 
ergy Intake  and  to  Increase  the  calcium  to  phosphorus  ratio  of  the 
meal. 


CONCLUSIONS 

Dining  hall  attendance  decreased  following  the  implementation 
of  the  BAS/a  la  Carte  system. 

Plate  waste  decreased  when  item-pricing  was  implemented  in  the 
dining  hall. 

Customer  preference  for  the  short-order  lunch  line  Increased 
with  an  expansion  in  the  variety  of  foods  offered. 

Itesi-prlclng  per  se  had  only  moderate  effects  on  the  nutri- 
tional composition  of  the  meals  as  consumed  by  the  average  customer. 

RECOMMKNDATIONS 

The  BAS /a  la  Carte  system  should  not  be  broadly  expanded  to 
other  military  installations  until  more  comprehensive  studies  have 
been  conducted  and  evaluated.  Specifically,  the  Impact  of  the  ob- 
served reduction  in  dining  hall  utilisation  on  the  nutritional 
adequacy  of  the  total  daily  Intake  (both  inside  and  outside  dining 
hall)  of  individuals  must  be  carefully  evaluated. 
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In  energy  Intake  to  a level  that  was  99!E  of  the  military  standard. 
The  intakes  of  all  nutrients  were  adequate  at  the  supper  meals  in 
both  studies.  The  only  statistically  significant  effects  of  the 
a la  Carte  system  at  the  supper  meal  were  to  Increase  average  en- 
ergy intake  and  to  increase  the  calcium  to  phosphorus  ratio  of  the 
meal. 


CONCLUSIONS 

Dining  hall  attendance  decreased  following  the  Implementation 
of  the  BAS/a  la  Carte  system. 

Plate  waste  decreased  when  Item-pricing  was  Implemented  in  the 
dining  hall. 

Customer  preference  for  the  short-order  lunch  line  Increased 
with  an  expansion  in  the  variety  of  foods  offered. 

Item-pricing  per  se  had  only  moderate  effects  on  the  nutri- 
tional composition  of  the  meals  as  consumed  by  the  average  customer. 

RECOMMFNDATIONS 

The  BAS/a  la  Carte  system  should  not  be  broadly  expanded  to 
other  military  installations  until  more  comprehensive  studies  have 
been  conducted  and  evaluated.  Specifically,  the  Impact  of  the  ob- 
served reduction  in  dining  hall  utilization  on  the  nutritional 
adequacy  of  the  total  daily  intake  (both  inside  and  outside  dining 
hall)  of  individuals  must  be  carefully  evaluated. 
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APPENDIX 


TABLE  1 

RECOMMENDED  DAILY  DIETARY  ALLOWANCE 


NDTRIENT 

DAILY  ALLOWANCE^ 

MPAL  STANDARD^ 

Energy  (kcal) 

3200. 

1067. 

Protein  (gm) 

100. 

33. 

Calcium  (mg) 

800. 

267. 

Phosphorus  (mg) 

800. 

267. 

Iron  (mg) 

18. 

6. 

Vitamin  A (lU) 

5000. 

1667. 

Thiamin  (mg) 

1.6 

0.53 

(mg/ 1000  kcal) 

0.5 

Riboflavin  (mg) 

2.0 

0.67 

(mg/ 1000  kcal) 

0.6 

Niacin  (mg) 

21. 

7. 

(mg/ 1000  kcal) 

6.6 

Ascorbic  Acid  (mg) 

60. 

20. 

military  parsonnel  (17-25  years  of  age),  moderately  active, 
2 

in  a temperate  climate.  One-third  of  daily  allowance. 
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TABLE  3 

QUANTITY  OF  VARIOUS  POOD  TYPES 
CONSUMED  AT  MIDNIGHT  MEALS  (GM/PATRON)^ 


FOOD  TYPE 

OCT 

1974 

NOV 

1975 

P-VALUE^ 

MMt»  Fish  & Poultry 

92.0 

♦ 

7.5 

81.4 

♦ 

14.5 

NS 

Grain  Products 

63.7 

± 

18.9 

93.0 

♦ 

16.9 

0.07 

Vsgctablss  (leafy*  green* 

1.3 

♦ 

0.6 

0.2 

♦ 

0.4 

NS 

& yellow) 

Vegetables*  Other 

1.0 

± 

0 

0 

NS 

Potatoes 

60.0 

t 

3.6 

45.6 

± 

10.9 

0.07 

Soups 

0 

0 

- 

Desserts 

3.3 

± 

5.8 

3.2 

± 

7.2 

NS 

Eggs  & Egg  Products 

139.7 

± 

37.6 

98.0 

♦ 

21.6 

NS 

(E8S«) 

133.7 

i 

27.3 

94.8 

± 

22.2 

NS 

Milk  & Milk  Products 

3S8.7 

i 

15.6 

472.8 

♦ 

52.3 

0.04 

(MUk) 

342.0 

t 

15.1 

459.0 

52.8 

0.04 

Citrus  (fruits  & Juices) 

179.3 

t 

157.5 

51.4 

i 

17.0 

NS 

(Citrus  Juices) 

178.0 

t 

156.0 

40.0 

t 

10.3 

NS 

Soft  Drinks  & Punch 

0 

2.8 

t 

6.3 

NS 

(Punch) 

0 

0 

- 

Fruits  & Grape  Juice 

92.0 

t 

152.5 

38.4 

t 

16.8 

NS 

Tonatoes  & Catsup 

2.7 

± 

2.3 

0.2 

t 

0.4 

NS 

Syrups  & Jellies 

21.0 

± 

16.0 

8.0 

t 

2.9 

NS 

Margarine 

4.7 

1 

2.5 

5.6 

± 

0.9 

NS 

Leguaes  & Nuts 

0 

0.6 

♦ 

0.5 

NS 

Fats  t Gravies 

0 

0 

- 

Mlacellsneous 

0 

0 

- 

TABLE  5 

ODAMTITT  OF  VARIOUS  FOOD  TYPES 
CONSUMED  AT  BREAKFAST  MEALS  (6M/PATRDN)^ 


FO(X>  TYPE 

OCT 

1974 

NOV 

1975 

P-VALUE^ 

liaat(  Fish  A Poultry 

50.3 

± 

3.8 

56.6 

t 

4.6 

MS 

Grain  Products 

70.0 

± 

21.8 

82.8 

t 

7.3 

NS 

Vetetables  (loafy»  green. 

0.8 

± 

1.4 

2.0 

t 

1.7 

NS 

4 yellow) 

Vegetables,  Other 

0 

0 

- 

Potetoea 

22.7 

1 

3.8 

29.2 

t 

3.4 

NS 

Soups 

0 

0 

- 

Desserts 

2.0 

i 

3.5 

0 

NS 

Eggs  4 Egg  Products 

98.7 

± 

16.5 

92.8 

♦ 

5.4 

MS 

(Eggs) 

84.7 

± 

27.1 

85.2 

± 

5.8 

NS 

Milk  4 Milk  Products 

265.0 

i 

47.9 

321.8 

t 

43.3 

NS 

(Milk) 

254.0 

± 

47.4 

308.0 

± 

42.1 

MS 

Citrus  (fruits  4 juices) 

173.0 

± 

151.6 

73.6 

t 

11.1 

MS 

(Citrus  Juices) 

155.3 

t 

134.6 

71.6 

t 

10.5 

NS 

Soft  Drinks  4 Punch 

0 

0 

- 

(Punch) 

0 

0 

- 

Fruits  4 Grape  Juice 

87.0 

± 

104.3 

56.8 

± 

10.6 

MS 

Tomatoes  4 Catsup 

1.3 

1 

0.6 

0 

NS 

Syrups  4 Jellies 

18.3 

± 

5.9 

9.4 

± 

1.9 

0.04 

Margarine 

3.3 

i 

0.6 

3.8 

t 

0.8 

NS 

Lcgwes  4 Nuts 

0 

0.2 

t 

0.4 

NS 

Fats  4 Gravies 

0 

0 

- 

Miscellaneous 

0 

0 

^Maan  ± S.D.  of  3 aaala  In  Oct  1974,  and  5 meals  In  Nov  1975.  Values 
represent  total  quantity  consumed  (served  minue  waate) /headcount.  Stann- 
Nhitncy  U Test. 
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NUTRIENT  INTAKE  AT  MAIN-LINE  DINNER  MEALS 
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Mann-Hhltney  U Test.  Values  are  total  consumed  (served  minus  vaste)  t headcount  for  3 meals  in  Oct  1V7* 
(before  BAS/a  la  Carte),  and  5 meals  In  Nov  1975  (after  BAS/a  la  Carte).  ^Mean  i standard  (1/3  military 
dally  allovanre^  - ’oo 


TABLE  7 

QUANTITY  OP  VARIOUS  POOD  TYPES 
CONSUMED  AT  MAIIULINE  DINNER  MEALS  (Ql/PATRON) ^ 


POOD  TYPE 

OCT 

1974 

NOV 

1975 

P-VALUE^ 

Meat,  Pish  4 Poultry 

122.0 

♦ 

34.7 

00 

a 

o 

t 50.1 

NS 

Grain  Products 

39.3 

♦ 

30.3 

111.1 

♦ 99.1 

NS 

Vagatablas  (leafy,  green. 

54.3 

30.7 

33.0 

t 23.3 

NS 

and  yellow) 

Vegetables,  Other 

24.0 

± 

28.8 

25.0 

± 16.5 

NS 

Potatoes 

98.7 

♦ 

17.7 

62.4 

t 29.4 

NS 

Soups 

11.3 

± 

3.2 

23.6 

± 6.1 

0.04 

Desserts 

67.0 

± 

18.5 

20.2 

1 2.3 

0.04 

Eggs  & Egg  Products 

0 

0 

- 

(Eggs) 

0 

0 

Milk  & Milk  Products 

403.7 

♦ 

8.5 

334.8 

± 45.4 

0.07 

(Milk) 

381.7 

± 

22.1 

315.6 

± 22.1 

0.04 

Citrus  (fruits  & Juices) 

0 

0.4 

i 0.9 

MS 

(Citrus  Juices) 

0 

0 

- 

Soft  Drinks  & Punch 

88.3 

t 

12.9 

94.0 

± 33.5 

MS 

(Punch) 

88.3 

1 

12.9 

28.4 

t 41.6 

NS 

Fruits  & Grape  Juice 

28.0 

1 

23.6 

4.4 

± 2.3 

NS 

TosMtoas  & Catsup 

1.3 

± 

2.3 

9.0 

1 12.0 

NS 

Syrups  & Jellies 

0 

0 

- 

Margarine 

4.3 

t 

1.2 

2.0 

t 1.2 

0.07 

LagiMS  & Nuts 

0 

11.8 

t 11.3 

NS 

Pats  & Gravies 

37.7 

± 

24.0 

24.4 

t 11.5 

NS 

Miscallanaous 

0 

1.4 

± 0.9 

0.04 

Stean  ± S.D.  of  3 noals  In  Oct  1974,  and  5 MalB  in  Nov  1975.  Values 
rapraaant  total  quantity  conatoMd  (aarvad  nlnus  waste) /headcount.  ^ 
Nhltnay  U Test. 
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TABLE  9 

QDANTITT  OF  VARIOUS  FOOD  TYPES 
CONSUMED  AT  SHORT-ORDER  LUNCH  MEALS  (GM/PATRON)^ 


POOD  TYPE 

OCT 

1974 

NOV 

1975 

P-VALDE^ 

1 

Moat,  Flah  & Poultry 

183.3 

1 

7.4 

128.6 

t 15.6 

0.04  ; 

Grain  Products 

109.3 

♦ 

13.3 

73.0 

± 7.3 

0.04 

Vagatablas  (leafy,  green. 

4.7 

♦ 

3.1 

31.6 

± 21.5 

0.04 

and  yellow) 

Vagatablea,  Other 

12.0 

± 

4.6 

10.8 

± 5.2 

NS 

Potatoea 

5.3 

± 

6.8 

85.6 

t 18.6 

0.04 

Soups 

6.0 

± 

5.2 

19.6 

± 12.9 

NS 

Deaaerta 

69.3 

i 

18.8 

20.4 

t 2.1 

0.04 

Eggs  & Egg  Products 

0 

5.8 

t 1.8 

0.04 

(Eggs) 

0 

3.4 

t 1.3 

0.04 

Milk  & Milk  Products 

605.0 

± 

230.6 

267.2 

t 55.3 

0.04 

(Milk) 

562.7 

± 

206.5 

244.0 

i 17.7 

0.04 

Citrus  (fruits  A juices) 

0 

0.4 

± 0.9 

NS  f 

(Citrus  Juices) 

0 

0 

- 

Soft  Drinks  & Punch 

91.3 

± 

10.4 

172.6 

± 66.7 

0.07 

(Punch) 

88.3 

± 

12.9 

28.4 

t 41.6 

NS 

Fruits  & Grape  Juice 

0.7 

t 

1.2 

4.4 

± 2.3 

0.07 

Toaatoes  & Catsup 

32.3 

t 

11.0 

14.6 

t 6.7 

0.04 

Syrups  6 Jellies 

0 

0 

- 

Margarine 

0 

2.4 

± 0.5 

0.04 

l.agunes  A Nuts 

51.0 

t 

2.6 

23.0 

t 9.8 

0.04 

Fats  A Gravlas 

5.0  ± 

1.0 

23.0 

i 4.1 

0.04 

Mlscallaneous 

8.7 

± 

3.2 

5.4 

t 1.1 

NS 

Stoaa  1 8.D.  of  3 Molo  in  Oct  1974,  and  5 naals  In  Nov  1975.  Valuos 
rnproaant  total  quantity  conaiuMd  (aarvad  nlnua  waat a) /headcount.  ^Mann- 
Wbltnay  U Taat. 
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NUTRIEHT  mTAKE  AT 


Mann-Hhltney  U Test.  Values  are  total  consumed  (served  minus  waste)  » headcount  for  3 meals  In  Oct  197A 
(before  BAS/a  la  Carte),  and  5 meals  In  Nov  197S  (after  BAS/a  la  Carte),  ^ean  t standard  (1/3  military 
dally  allowance)  x 100. 
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TABLE  11 

QUAKTITY  OF  VARIOUS  FOOD  TYPES 
CONSUMED  AT  SUPPER  MEALS  (GM/PATRON)^ 


FOOD  TYPE 

OCT 

1974 

NOV 

1975 

P-VALUE^ 

Maat,  Flah  & Poultry 

128.7 

44.4 

176.0 

♦ 

14.9 

NS 

Grain  Producta 

36.0 

± 

12.5 

93.2 

♦ 

25.4 

0.04 

Vagatablaa  (leafy,  green. 

55.7 

± 

12.4 

31.4 

♦ 

8.6 

0.04 

& yellow) 

Vagatablaa,  Other 

24.0 

± 

8.2 

16.0 

♦ 

9.2 

NS 

Potatoea 

91.0 

♦ 

21.7 

77.4 

♦ 

27.4 

NS 

Soupa 

19.0 

♦ 

6.2 

21.2 

± 

4.9 

NS 

Deaaerta 

59.7 

± 

30.7 

26.6 

4.8 

NS 

Bgga  & Egg  Producta 

0 

2.4 

i 

0.9 

0.04 

(Egga) 

0 

1.4 

± 

0.9 

0.07 

Milk  & Milk  Producta 

443.3 

♦ 

24.1 

381.8 

± 

112.8 

NS 

(Milk) 

435.3 

t 

26.5 

357.2 

i 

72.7 

NS 

Citrua  (frulta  & Julcea) 

0 

0 

- 

(Citrua  Julcea) 

0 

0 

- 

Soft  Drinks  & Punch 

34.7 

± 

41.1 

122.4 

1 

21.6 

0.04 

(Punch) 

34.7 

± 

41.1 

70.4 

♦ 

22.7 

NS 

Frulta  & Grape  Juice 

17.3 

± 

7.2 

0.8 

± 

1.1 

0.04 

Toawtoea  & Cataup 

0.7 

t 

0.6 

10.0 

t 

6.3 

0.04 

Syrupa  4 Jelllea 

0 

0 

- 

Margarine 

4.3 

± 

1.2 

2.0 

i 

1.2 

NS 

Lagunaa  & Muta 

9.3 

± 

16.2 

24.6 

t 

11.6 

NS 

Fata  & Gravlaa 

31.7 

t 

10.4 

31.0 

t 

8.6 

NS 

Mlacellaneoua 

0.3 

i 

0.6 

2.6 

t 

0.9 

0.04 

^Itoaa  ± S.D.  of  3 Mala  In  Oct  1974,  and  S aaala  in  Nov  1975.  Valuaa 
rapraaant  total  quantity  conauaad  (aarvad  ninua  vaata) /headcount.  ^Mann- 
Vhltnay  U Taat. 
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TABLE  12 

EFFECT  OF  BAS/A  LA  CARTE  STSTIM 
ON  PERCENT  PLATE  HASTE^ 


FOOD  TYPE 

BEFORE 

A LA  CARTE 

(X) 

AFTER 

A LA  CARTE 

(X) 

Milk  & Milk  Product* 

5 

2 

M**t(  Fl*h  & Poultry 

15 

8 

Grain  Product* 

15 

6 

Banrarag** 

8 

3 

Ifhlt*  Potato** 

10 

8 

Egga  A Egg  Product* 

6 

3 

D****rt* 

11 

13 

▼•gotabl**  (l**fy,  gr**n» 

26 

19 

& y*llow) 

Cltru*  Fruit*  A Julc** 

6 

8 

Fruit*,  Other 

9 

6 

Lagoa**  A Nut* 

24 

10 

Toaatoa* 

23 

10 

Soup* 

15 

10 

^IneludM  liMdlbl*  nuts. 
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(a.OSSART  OF  TERMS  AND  ABBREVIATIONS 


r 


I 


BAS 

BDMEDINST 

Ca:P 

kcal 

LAIR 

NARADCOM 

P 

SIR 

USAFSAM 

DSDA 


Basic  Allowanca  for  Subslatanea  (parsonnel  reealva 
cash  In  llau  of  aaal  paaa) 

Buraau  of  Madlelna  Instruction 

Calclua-phosphonis  ratio 

Rllocaloriaa 

Lattanan  knj  Inatltuta  of  Rasaarch 

Dnltad  Stataa  kcwj  Natick  Rasaarch  and  Davalopnant 

Probability 

Subalstanca-ln-Klnd  (parsonnal  issued  naal  pass) 
United  Stataa  Air  Force  School  of  Aerospace  Nadlcina 
United  States  Departsiant  of  Agriculture 
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